The photodissociation of gaseous CCIFENO at 300 K and <20 K in a supersonic jet has been studied in the wavelength range 568 to 705 nm of the St(n, rr*) 
INTRODUCTION
The last ten years have seen a dramatic revival of interest in the study of photofragmentation processes, that continues to be fuelled by rapid experimental advances and accompanying progress in theoretical analysis. 1'2 This revival was initiated by the now classic work of Busch and Wilson on molecular beam laser photofragment spectroscopy 3 and later by the emergence of pulsed laser dissociation-probe techniques particularly the powerful laser-induced fluorescence (LIF) method. 1,4'5 The marriage of molecular beam and laser dissociationprobe techniques now offers an elegant and extremely informative experimental approach to studying photodissociation processes in microscopic detail, provided one of the fragments is amenable to probing by LIF or resonantly enhanced multiphoton ionisation (REMPI) .
Among a wide variety of polyatomic species suitable for photodissociation-LIF probe studies, molecules producing the NO groundstate fragment are particularly promising candidates. The spectroscopy of the A ,-X Rydberg transition of NO is known in considerable detail, and both single-and two-photon LIF excitation spectra on this transition, commonly denoted the y-band system of NO are well characterised. In consequence considerable attention has focused recently on photodissociation studies of various nitroso-compounds. 8 Both predissociation following excitation via structured electronic absorption bands and fast, direct dissociation from repulsive upper electronic states have been studied using LIF of nascent NO. [9] [10] [11] [12] [13] [14] The photodissociation of C-nitroso compounds in the visible in particular appears to provide textbook examples of slow predissociation processes. Such studies permit one to test theories of radiationless decay and of the unimolecular decomposition of long-lived complexes. The penetrating studies of Dixon Figure 1 ) consisted of the same JK 2000 Nd-YAG pumped dye laser used for the roomtemperature experiments and provided pulse energies <8 mJ in the 670-720 nm region with pyridine 1 in methanol or <12 mJ in the 600--680 nm region with DCM in methanol. The Lambda Physik EMG50/FL2002 coumarin dye laser (laser 2 in Figure 1) Figure 2 , and rapid non-radiative processes clearly dominate the photophysics of the molecule at wavelengths shorter than 650 nm. Table I Figure 5 . Clearly, two or possibly more photons must be involved in the absorption step prior to dissociation at 568 nm.
To simulate statistical product-state (Prior) distributions we used a procedure outlined in a previous publication 9 and adapted from Bogan and Setser. 3 The probability for formation of NO in a given quantum state is calculated using energy conservation but neglecting angular momentum conservation, and by evaluating the density of product states for different available excess energies E+. The vibrational frequencies of the CC1F2 radical are available from the matrix isolation studies of Milligan et al. 31 and Prochaska and Andrews. 32 The average parent internal energy was estimated using the known vibrational frequencies 22 and classical statistical mechanics. Figure 7 presents a section of a typical two-photon LIF spectrum of nascent NO(v" 0) from the photolysis of CC1FENO on the strong feature at 646.6 nm.
Low J transitions clearly dominate the spectra. In the example shown in Figure 7 , band heads associated with the Oll and Pll + O21 branches dominate the spectrum, whereas the O12 and 022 -I-PiE band heads at longer wavelengths are much weaker. This the photodissociation of CC1F2NO from 14 single vibronic levels of the A(n, rr*) state and evaluated average rotational energies (Erot) and spin-orbit ratios F/F2 from the population distributions deduced as described above. Table IV Figures 8 and 9 have been scaled to the experimental n versus J distributions to permit better comparison. The Prior F1/F2 ratios are much closer to unity as evident from Table IV . These results clearly show that more energy appears in NO rotation as excess energy increases, but that the spin-orbit ratio remains non-statistical and very cold showing no sign of approaching 1. For all of these experiments the absorption/ dissociation process was fully saturated i.e. the NO signal became independent of the dissociation pulse energy. At low dissociation power, however, a single-photon laser power dependence became apparent as shown in Figure 10 . Since the product-state distributions were found to be independent of the dissociation pulse energy, we are confident that multiphoton absorption and dissociation (MPD) do not contribute to the results obtained with jet-cooled CC1FENO. C-nitrosoalkanes offer the possibility of studying in detail the dissociation dynamics of weakly bound complexes. Fluorescence excitation and laser photofragment yield spectra provide information on the level structure and some information on the potential surface of the parent, while detailed dynamical information can be gleaned from timeresolved fluorescence and appearance rate measurement and NO product-state distributions.
